Patent Number : 

CN1264741 A 20000830 DW2000-64 C12N-015/55 * 

AF: 2000CN-011I778 20000202 
Priority Details 

2000CN-0111778 20000302 
IPC s : 

C12N-01S/55 C07K-016/40 C12N-009/16 C12N-015/63 :i2Q-001/68 
Abstract : 
CN12647 41 A 

NOVELTY - The present invention discloses a new numan 
adenosine-diphophate r ibosyg lucose hydrolase (hARGHase) protein 
expressed in human liver cancer cells and its coding sequence. The 
process of preparing the protein and nucleic acid sequence and the 
process for detecting the nucleic acid sequence and polypeptide of 
human hAF.GHase in specimen are also disclosed. (Dwg.0/0) 
Manual Codes r 

CPI: B04-E03E B04-N02 B11-C08E 2C5-C03C D05-C07 D05-K12A D05-H18 
Update Basic : 

2000-64 



ii9]W\mmmmrm minuet 

C12N 15/55 
C12N 9/16 C12N 15/63 



[12] %m m%wm% 



C07K 16/40 C12Q 1/68 
[21] 00111778.5 



[43]£7FB 


2000 ¥ 8 M 30 B 


[11]4WF* CN 1264741A 


[22]**B 


2000.3.2 [21]**# 00111778.5 


[74]**ftMl« SB.^^fiJ^JSJf 




g£A£SH*§m#w&*>[> 




** 


201203 ±»Tp?f^5l£fl:«^aEK»^« 






&351 ^ 




[72]*WA 
















ttWS*^ l 3T «9H5 19 E mmKK 0 Iff 



[S4]X««» -W«»Ar:»WMF««S««»*» 

[57]«* 

hARGHaK«*ffW»£tt»3&rfto 

«t 
I 

oo 
O 
o 

C/3 



jg » j m * g 

l.-ft^WtHW DNA KtfffiS^, __g s DU^WA hARGHase if 6 

M«-W^ifctt«[#S?^J. ffl-JFttftttBKffaM? SEQ ID NO. 6 ^M^^^m 
51-1142 ftft&^^JiJW^ 70%fl<]|WIiftt; SRf-flr&M&^K/* JUIg?E + S~^ 
&#~F-5SEQ ID NO. 6 tpJMfc&mn 51-1142 

3. inmmx i R&ffy dna seq id no 6 4> 

JA&^mW, 51-1142 teWft^K/jsfll. 

4. -##ft_lftA hARGHase If fi£flt, g#£E£^, ^ SEQ ID NO 

5. *fJ&*iJg# 4 i^flfcMW SEQ ID NO 7 #*|| 

6. -*MS#, &#*E£T, _ _^ftjfiIB* 1 fffcW DNA . 

8. -|t^_^WA hARGHase £& m%&to£&lto1]&. #tE_^^*iDT: 
(DMJiMA hARGHase Se^ttM^jftW^^K^J^S^itkiil^^iiill 

7£/&A hARGHase if ffi&ffl&ftmfrmS SEQ ID NO 6 *JA 

&^mm 5i-ii42 ffiWft^Rff jijwm^ 7o%&ijf5]^_. 

&)ft%m(\)*fom.&&w#\m±mM, ^a hARGHase it awM^ 

(3) A hARGHase if & £ft W*#T , %ftPM (2) + ^MMs 

(Dft&iiiM^A hARGHase if fi ft ^ft . 

9. -#»^ft*l_5* 7 MWA hARGHase iffi £fl*#£„g£ftift#, 

10. g#tE_T, _„^^J5* 1 #ri_(ft DNA 8-100 

11. -#ffl^1_liJ#n n nt^^#_A hARGHase R^BIff^lW^TS:. £#__E 

^#p d p^ pcr rmmtof*m, pcr r*3i mm a hARGHase ttmm^ f 



ttt ffl # 



#&-ft£A£ffFffi££R*£i£W hARGHase 

— ttRJft^&tlSiWHTkttR (ADP-ribosylglycohydrolase, ARGHase) # 
±S«tt&jCjffADPflRMtt«Sff«||. (Nature 392, 353- 

358 (1998) )c 

fUH£ AJff*3^ + £fciiJjfc»MA&ro*SH hARGHase, |SJ^£flF£«BJ 
hARGHase W-^ltfc»ffil^SK#ffiiaW^llg. 

£#£l8lfc4Mfc£lir. /aj^fffir^ffScJRitiStA^ hARGHase Ifi^iJ^M 

#&$to3g-gftsft£il#t-#§fftAgg hARGHase (Genbank Accession 
No. AF212236) , >h A hARGHase 

*^0JWB-@ WSil^-^frWASe hARGHase, 

*mmn=3M&&®-mmm&&*4Lj*±&m&)A hARGHase gfi 

^bj^ji^t^a hARGHase w&zfkmmmmm&m * 

A hARGHase §^Aftttft£lijm&l : ftff3l. Jff3*W«#»^J||^ SEQ ID NO. 6 

5i-ii42 ^ dna &?m : m*j*m£{> immtsi'&i &mmm 

®^®*?miE*!§i?**mT5 SEQ ID NO. 6 51-1142 -ftttttW 

SEQ ID NO. 7 ffi*ftft£K#*ltt£ft. 

^mm, ummjtwA* seq id no. 6*amk&ks 51-1142 

tt^mZ-UM, ft^T-ft^HHiWA hARGHase SSM^tt, 
£WSEQ ID NO. 7«XSK^^I^ft, **«*tt£#£tt, *Kgftt^a, a£g 

a^ftftAwsEQ id no. immztk. 



£**wwa-#iB. fla«ftT-tt*#. tr&s-±&ffjDNA#^. 

«*^WWS-^rffi» SJUfcT-ft^AWA hARGHase 

(DftmmMt^A hARGHase g&^ttM^tttttt^KffWnTlft^ifc^^iiiPl 
g^J, 7£/£A hARGHase flf&tttt^BJffll^ SEQ ID NO. 6 4^ 

51-1142 teWjKtfKfffllWM^ 70%WlH|«tt: 

(2) ft^I*(l)4 l M£i*«##Afc±«ffiJ!&, ^A hARGHase 

(3) £ Jt^iiA hARGHase £ & £flkKHfc#T. (2) + WlMii 

(4) ft AW A hARGHase gS^tt^^tt. 

^ijE^fe+ttfflWftR^JJIW SEQ ID NO. 6 *H 51-1142 ftWtffl). 
*31WZ»^T^ hARGHase £&£Jte##tt£<£Wiri#. 
4*^93 + , "#fl5W% "^ftW" s£ DNAftffi, i£DNA 

2E*%® t . A hARGHase £ & (sK£flfc) ffilfii^ A hARGHase 

m&m&to&tkmttwufrtf *oseq id no. e+» 51-1142 &«f s »*fl&£f« 
\m#mmn, ^seqidno. 6 mmmmn 51-1142 ^^k^, 

FfW-^SEQIDNO. 6 51-1142 ftR^Kff^WttfficSft 70% 

ffjf§j##jijtetsass9* seq id no. 7 j^faw^j. 8*safcf£ffi£*/£P3ftfc# 

T» E#W^K£t^K*#T^ SEQ ID NO. 6 t^tt^ttH 51-1142 ^Wtt^RJ? 
^J^fXWft^R^J. SEQ ID NO. 6 t^tt^K* 51-1142 

tf«J*7!IWITOtt£d> 70%, &#i&54> 80%, jE£«&M4> 90%, S#ifeMi> 95%£ft 

a*«3aE^StB«Hi*W^^tt A hARGHase ttl^iblBttfieW, SEQ ID NO. 

1-90 >N &#ifcl-60^, S#±fel-20^, «#»l-10^)« : e : RWtt^, »A*P 
/<«tt, lUSft 5'«/sSc 3'»»^G13t27 60 >MUrt. 30 >Mafc, 



8#tt£4> 50%, H#ifeMd>80%; «#»Si>90»(«^*««MTh). *fcjg"m/8 
fiM^iSW^^iaffl*. SnfflttMtfr, page hplc £*l*£jftft<jg6fi. 

#® "A hARGHase f&JtrWA hARGHase gfi^ttW 

SEQ ID NO. immZSk- i^&&^M,££^XhAB£H3se&mhm&]* SEQ ID 

m.7 frjm&&M&. m#*tii?) * £^01*t*j 1-50^, 

fc£K»*fe*4?a$5e/RW5&t6. a^sz-afiA hARGHase sawettttsin 

#£0JftA hARGHase £II*W$#7B5t'&ffit mflUftfU fi^&^tt* 

3tm$L&ft> ^MmmrmWTm^X hARGHase DNA & 

&ffy DNA£r£&ffl£&. W-S^J/B ft A hARGHase Zfotfyftskm tfj£Jfri££S. 
#£aj&JI&7gfte£flfc, A hARGHase £ttaR&tf®ftlH!££S. RfcTilf- 

#£TO&£A hARGHase £Jftft^&#&. ififir, i^>tg^WA 
hARGHase £Jtt#fl|fl<jM/>£j 10 iI3tM4>£l 30 

&£4>£l 50 3E#ifeMii>^I 80 100 ^ 

fc*^*, "A hARGHase fi^tt^^ft" SEQ ID NO. 7 &<J&g®m 
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Ala (A) 


Val; Leu; He 


Val 


Arg(R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp (D) 


Glu 


Glu 



«r**K hARGHase S"***^ " 

*^« B ""*^ hARGHasa WW«»« 



MW7£/£A hARGHase gfi^&^tt. 

mmmm-mtt dna $n^m#j!t dna f^ftr^i* 

*»IBZJI^7XtA hARGHase 

^rKttffl-JRW*««e*PW^r*fe**#«-X!fA hARGHase 

^ftitftf*. hARGHase «ewa«^awaiiBft^wffl*^tta 

Wffl&£0&;£#J#(#|£n ) Kohler et al. , Nature 256: 495, 1975; Kohler et al. , 
Eur. J. Immunol. 6: 511, 1976; Kohler et al. , Eur. J. Immunol. 6: 292, 1976). 
**WWtt#fi«Wffi«lA hARGHase ftftgfttttt. illWATOtfA hARGHase 
5&&toifc#. ^J/t#3PTOiIJiSf A hARGHase SS/^tffatf&sg^lg^^ 
ffi/ 5 ^, MA hARGHase SH^^K>ta^WfflS^^^ffl^J!t^^f 
5**t*»5*WA hARGHase £Hj*tt&*ftttflE, ^attfflgjRttJBAfl 

*n e. cou */*£i$£isr^#&&^w^fij. 5m*E{*to&&iaimujBm 

*£*mA hARGHase titi*mXm*£feW&A hARGHase §&<|!c£Jft&<J*8Ifl&, 

* jurkat t tam. $m, ™m-mttm?nu*&man*nm.TQ*L 

l&HSA hARGHase ##Jr[^, **/gitA hARGHase ^ft#^J&# p n pgfcj!, HB£ 
*fi«tt«*^aifl6iSCtfe«llii^A hARGHase #^$t#^-^^^ 0 

feT&i&M&mm&K hARGHase *h Western TOft*##ri£ga 



tt#Jl*£ftA hARGHase ZSkfttotoimM) , 8*«il*ft&£ft£#&iiJ5gK*r 
mm±. %im Western Q&%tiffiM\ hARGHase £Jft, &Mftiri#&-£ 

&i«v£, ^ip»i«fia»se*tt«s»tfeS!i^rffi. Steffi fe&&#ifiLi*£*ffi 

jERTffl Nothern Ep &7fc##T A hARGHase g@r*#Jft3li£, BP##tA 
hARGHase &m&Stt£W$&5££5&ftJI 

A hARGHase DNA ft Nothern 6pi£##T*DA hARGHase #^irC#ft Western EpgE 
^tffRT!U«-&ttffl, Wil£A hARGHase £ ^tlft^ft^ii. A hARGHase DNA £ 
TOffl^ 1 Southern ^a#ffisRJ8M3tf*£#*T, &fe#±, #nlit 

*»WZJil^T-«'^^«^fl<lttR^ : ?. i^^Tii^AWA hARGHase 

ftf^ttJPitfflltt 8-100 'Nt&grtK, SfiifeAW 15-50 >H£*£«®. a«tf- 

^ffl^&$iJ#q a n*^#£a§59A hARGHase ft&gtfH 1 . 

*%.W&m&Tmm&*m : gftlEA hARGHase tt^Rfl^JW^Sc. 

PCR VHEtoFQl, KtloriiSltt^jS^A hARGHase tt=ff»«|«i^J, 
^^^^^UftWfJaEtfS]. ?l«|-K:fl!-JS:* 15-50 'Nfr&K. 

Jtttfh m^^^BJWA hARGHase Rf^JiHllil^, ^gl&RMiK 
tt3Jc^JiSfiMWI^iRtt3l«ffl±. ffi&A hARGHase |^K£gsE|^i&gfi. 

^7#i'J-^A hARGHase SM^ftA cDNAs <Ucg@*fi DNAs ft£P£, "T^ffl DNA 
Mftffij& A cDNA IKS EM DNA , i&SJRIf-JK tePRfc^PT . ffi 32 P *1 A hARGHase 

foXm. *i#^rt^«JW^-t:A#a^#SAftaflfi«cW cDNA 

nw. ^*s^»wau8asK#^w cdna xj^w^ri**^ £*#«i«jDu?r 
i^^ft. %tv, ft&mmmcmkxm&wmgim, mtmu ciontech, paioAito, 

Cal. . SftffiifrfrfcTOiKSiJJgA hARGHase ^ftSS^ft&l^/^iJ. 

ftffi&WSffl^ttfflfiSA hARGHase W&$nTO?£5c/£. Att#r&*l 

£R cDNA #!l£n Ciontech Cat. #74XX (Ciontech, Palo Alto, Cal. ) WGEEI 

-Sfe^-A hARGHase SE#7Utt£»j3K«J#WKm3l&fl: DNA Sfl-flfft. g^/Stf 
^A hARGHase frHm&G 70%|W)^iift DNA JiA/^iJft^l&ft^, RjlU{£Ji&£ 
55-Cft*£&> 0.5XSSC IP 0. 1%SDS rf&. ffl&ft^&iKgiJftjSlt 

ft dna m\ftj\m\zk&-&m dna pg$ijttrtt^gi^^iQ dna sh^w^'&^a 



A hARGHase l^^lte ammtWA hARGHase 56lE^!tfi<ltt<**iR*J. 0>Jfc, 

Xj&KIfiSg^»|Li:. «£»t Wffl«F#ttWA hARGHase tt#»fif AMWSt 
*Jttrt«lW^» DNA aiffaff^W Wffffr'&^A hARGHase gHWffifeltt. SfiRjgiJ 
*RWMA hARGHase ft^R^fctf ^«&tfgbafc?iry/a PCR rmm, £*& 

fesRAx^w^r^^. xsf^ pcr rmm, ^m^mm^^^m^mB 

B^iTOattfc^a^^ttSK/htfa. iKJgSiaff£«Iiafr*«*£«A 
hARGHase £&ft&Btf?ij. Watt»^5IA*««t#ft5ftWW DNA # 

MAP W £/* (Stewart ^A , (1969) Solid-Phase Peptide Synthesis, WH Freeman 
Co., San Francisco; Merrifield J. (1963) J. Am Chem. Soc 85: 2149-2154) . 

*#^*8fiM^Wffl««a*«ff.«».^KfliAppliedBiosy8tems»431A 
SJtt^iSC (Foster City, CA) ^&ftmit¥G 

m cdna xm$&x+mto&&wm*&. w«fttta*r%&#&tt. 

nTWttfflfe^l 500bp W cDNA; IfeTOttffliScMgj 2000bp cDNA. *f 

"FiSfefc, oJ#JE Verma 4? A, Human Chromosomes: A Manual of Basic Techniques, 
Pergamon Press, New York(1988)„ 



(Mendelian)Ait4t$$fJ¥(Br;®il Johns Hopkins University Welch Medical Library £ 

*Jffi BJ ft A hARGHase £ fi , MitmnMn^^ , TOft tfj -5 A hARGHase 
#£BJA hARGHase £S&&*aft, fflHMfcU ^ft#lJ<£g#^, S£fc*?±j£ 
*H5^±Rr«*W*ttftf*^ J R't', &*pHiI#;fcgj5-8, pH gf;*j 6-8, 

W*^0JWA hARGHase g&^fll, TOft£-5£SWH^±l*i«WttftJK 
^^I^J^^H^ffiEEc *S9IWA hARGHase gfiRTlUMM^J^, #ij 

^*£aj§lttA hARGHase gfi£Jft&fflft?5», vSW&ft W«*J*W«^tt 
M^^l^, £4 J i2EtetfW##J»tfi?Sd>£i 10 iftE/^EttS, WJ.£A£ 
»1*»T*j8it£i 8 i^fS^I, tii^ill^ 10 «Mftt-« l % 

^ 2 ^J^^BJWA hARGHase SS-^ ^ 9 u//ex aeo/icus ft ARGHase Hfift&SK 
J??|J (GenPept Accession No. AAC06773) #Jli|$gl£$(FASTA)^. g^, ^f[s]^^ 



mmnmm, tf'J&JSambrook^A, «». &3&iE¥;»(NewYork: ColdSpring 
Harbor Laboratory Press, 1989) «ftM4H«ntJ9f«iKMft ft. 

AhARGHase£0&«j£l£ 

1. HL^ACIBiffi^ isolation) 

2. mRNAft|#]S&(niRNA isolation) 

M?fW, inA^W^I?^^ 50ml 3&A& 
*^«rt.^3KJg^S50ml RNA (TRIzol Reagents, Gibco, NY, USA). 

m wmtm$t%m&fe& rna mm. oi i g0 d m ft*B£itft#&& rna * m mm 

3. cDNA;£^fttf^i (Construction of cDNA library) 

IU mRNA £7&JR& cDNA, &#^I#LE SEQ ID NO. 1. *h¥**IJg. 

m^EcoRnajftw^, nukfrmm&sEQ id no. 2m 3. m^EcoRi^ug. 
ffl xhoi TOj^rt^ssM^ 1.5 *w. ffatfrtfaa*. att»j&ifeK>5oobp etj>t 

*. ^m-^ttJI, iSifftg, X****. &&£Uni-ZAPXRgt# (Stratagene, 
CA9203, USA) , Zap-cDNA Gigapack III Gold Cloning Kit (Stratagene, CA9203, 
USA^f-ag, %±mfcm XL 1-Blue MRF" (Stratagene, CA9203, USA) if. 

4. 8S#.&#$^gji: (Seqencing and Database Constructing) 
iM^«MA^3£g, rJ*£tt«M#(Qiagen, Germany), ffi T3 
ffTT^yUffS'Httilfflgii,. 3Rffl*jt*K**5iB (Big-Dye. Perkin-Elmer, 
USA)&3f&, SABI 377 *B#{* (Perkin-Elmer, USA)±iSfif EST MR 
FACTURA m^mWLWmt 4*mm SUN Ultra 450 Server ±mfT~^ 
to*tm.mGtofrW&&nm GCG ftftfe (Wisconsin group, USA) BLAST ft FASTA 
ttft«*BWW*«^(Genebank+EMBL), *5ERIIRtt«Rlffitt1K^ 95%#J/^iJ;&3j 



mmmmsLQLmm. 

5. £@ftt:£-|£;£|& (Cloning- of Full-length cDNA) 

(1) "ffe^JSlt" (Electronic Cloning) 

mmm^mnmmmw dbEST mm, #sg/??ij>50b P , m®&$i 98% 

R±W^jfeH s ?!H^S (Expressed Sequence Tag, }SJ;& "EST" )^JiJi^|I|— 
(consensus sequence), &£t}#ffl AUTOASSEMBLER tfc^lffifft, EST nTljAS 

#«Hfr#*J. STRIDER ft#^Ufiin^^l*9AMfiB(r^ttnftfi|g 

(Open Reading Frame, ORF), }% BLAST g# Genbank °£ GenPept GJU»£&#fi|$£ 

(2) cDNA^jfttfciSri* (Rapid Amplification of cDNA Ends, RACE) 

inmiia 3r&ffl*fta$gM cdna ^k, wj^bw^jw s'sg 

3*J»«it5ltt. £A^ra*I*R Marathon-Ready cDNA (Clontech Lab, Inc, USA) 
tatfffeffiWPCRfi^. flUsSf PCR^^ft, ajfls. ffi AUTOASSEMBLER^ STRIDER 
ft#£*r*« *W#ai*3E5»tt ORF, £q5E, M±fciigg£8:ft£fc. 

(3) RT-PCR 

pt^ee rt-pcr ft^& 0 sx^it^iti. vm 
m#ixm oiigo-dT, s^a^eRNAj^t^fifr*. ^^^iatr^it, 

aatt*ttffl±« 3 ft^rtt, «HT«iSWA hARGHase £&W£fc«WAtfl|. 
S»*»a^(Si>ft^»W^ffl[«fi)W*«l|±, iS-^^itf|^ Rl:5'- 
TAGGGAAACTGTGAGGGCG-3' (SEQ ID NO. 4) * j£ A ?| « , £ « £ gg R2 . 5 '_ 
CTGTCCCTTCATCCACACAAC-3' (SEQ ID NO. 5)*&fl?l4fc. WJff&£4R|ft& rna 
«*T RT-PCR rig, R1/R2 W PCR *#* 94°C5 *Bt, HfcfcBl 9 4°C30 &\ 57°C30 & 
W 72°C1 35 >MUf, 72°C Jffff 5 ffeft&lj PCR rJf^tt, 

«ffr*^«-fe** 1582 b Pe «Mft#a3sr«K pcr r^ttatfjK*, »m« 

# SEQ ID NO. 6 #p^#I#j!j. 
2 

A hARGHase SHW^lJ^m-^I^agtt^tff: 
*^^SfWA hARGHase ±& cDNA(GenBank Accession No.AF212236. S^^if^L 



liu*&ffy:)ft£j£# 1582 bp,#a^JJCSEQIDN0.6, £ + tflfcifrlI& : F 51-1142 
teS^g. m&£ft cDNA *i#HjA hARGHase # 363 -f*flS$£SS, 

^TS 40071. 57, pi 3j6. 52. WMfrW&SEQ ID NO. 7. 

#A hARGHase BLAST Non-redundant GenBank CDS 

translations +PDB+ GenPept+Superdate+PIR &mB t fflfi 1 S fi JRI^$8H£&* , 

^u//ex flgo//cus W ARGHase SE#a-— JgWEWft. S^S^7X i F±, *£ 

^ ^^z#cx aeoficus ftj ARGHase ^^^GenPept Accession No. AACe6773)tfJl& T8-325 

30.0%Wffil^ttfP 59.6%W*Hfeltt(JB.* 2). &±nTJJL. A hARGHase 
SS-^ Aquifex aeolicus &} ARGHase £Il£§fi7K¥±#£&iij#J[n|i!j£tt, JR^PI 

*SiWA hARGHase &7 ft %Ti&-#tf}$}1&W?i , 

£ajftA hARGHase 5EWW^«*»e»»ttiaB^firtt^SEX^a. ^SiSrW 
Sfi o WiP**S?attA hARGHase gfi ft N 4ft ig ^m/ex aeo//cuy ft ARGHase £ 

tf-*f*£lBA hARGHase ftftft, ffl^ffifti^&ft£«^, sK#ffl^^fP 

jfcfls #£#A hARGHase ^(^fii^^^^J^^lDPr^&^IAaifi, Wtl 
i^A hARGHase ii7K¥Uc#W^J A hARGHase ft&jg3ti£o #£1313 MA 
hARGHase BfiHfcBS&^tttfSWfcB^JPIA, ttftfrSEWgHA hARGHase 

*^*S«flWA hARGHase 5fi^W«iAW^«SK0^l. Slit, Jgfcigf 
£ifcfc|3 

A hARGHase £SftH*R*i£ii 

feT Northern ^i£ig. g Ton C. ^Aft^S (Ton C et al. , Biochera Biophys 
Res Coraraun 1997 Dec 18; 241(2): 589-594; Hwang DM, et al. , Circulation 1997 
Dec 16; 96(12): 4146-4203), #A hARGHase cDNA GCG dbEST 

&ffim*Vtl BLAST fem, ^mmXm EST m^{S<10e-10> *@Is|'£>95%ft EST 

ii 



n&±&mm* %)i>m. t *«#ms£ 

A hARGHase ^1ijtlWlW**J||*e 

£i££M#J*, #£-fcttA hARGHase ^^iJUc^^^A^fn^^g^M 

#A hARGHase GST Bfe-^Sfi W^ffi^JKtfffi+fflfi 1 

*g«A hARGHase fite-fctf&fl 5 ?!! (SEQ ID NO. 6), T$itri«*5£g*il5i&Ji£ 

#Jttrttt*&j£(fc«££J8fcj pGEX-2T $#W£), Wffi«a*xS«#. W^Jfi^J 
1 t^flWrii^Aftfit, ^PCRrit^, ^A hARGHase SS^ilKI^iE^ 
#JmF$i~F3;i£S PGEX-2T (Pharmacia, Piscataway, NJ) . a££#fi«J&i£*#5pJ 
ffl CaCl 2 ^T^AAJKff IS DH5 a , nft&fenm^ pGEX-2T~hARGHas e 3li£gc# 
DH5 a - P GEX-2T-hARGHase, 
GST-hARGHase 

DH5 a - pGEX-2 T-hARGHas e Ig®^ 3ml $ 100 M g/ml 
MM LB gl: 100 W«5fi«R^«#«^§rW LB 

100 iig/ml tf>jft#gr 3 1 OD 600 ii 0. 5 jg. #QA IPTG 1 

mmol/L »T37 *C##Ji£# 0, 1, 2, 3 WftftttN^RItt lml f|X«, 

£&*iE£4&+iQAS*ffc<2XSD5 ±#|f#& 50 id, M®& 45p.l, -%imZ,& 
5pl) , MftmWm%,B7k®$M 5 lOOOOrpm M*Ct 1 ±fl| ipA 12%SDS~PAGE 

jfitfesae^Biffl^i^/jNttgfiiiH iptg mtttmjjammmwtt 

iP^^ii GST-hARGHase S^gfiWX^IIo 
GST-hARGHase Bfe^gS l&iglfcMtt 

&±i£^&i$#i£& GST-hARGHase fi ittX^gf DH5 a -pGEX~2T- 

hARGHase. &$}5ttmm<bUm, Sc$ 400ml BJQ A 20ral PBS fi&*ffl&, BP® 

wmm. fcm^Mmpm&n^mnA 20 m^^max pbs mmm s^m^sk 

Sepharose 4B, 37 *C 30 #f+, 10000 rpm 10 3B4«£*£-£7 GST- 

hARGHase WSJfrffft Sepharose 4B, £±af 0 &«**&;k^*ffi«jnA ^ 
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pbs ws^^w^:, mjs&m&ftMpmmntamnA 10 ^mm^m^skm 

m, £iS2 10 10000 rpm-SSf^ 10 ft®, ±mW*toXLtolHt&§i&. 

Bfflft. i*lKW±»«#-f-801C. #i£?T SDS-PAGE fcjfc. ft 40kDa 

AbWS6J!!l^iP^AhARGHaseS6. 

A hARGHase gfi^^ttftg^^^^ffiffK^^lfe^ii 

1. A hARGHase Sf9 g£«ffll6# 

M^A hARGHase (SEQ ID NO. 6), Sitr*&^IS^KI^ 

i tttfcttrJt^fcfcuiR, & pcr r*jg, #a 

hARGHase cDNA £&il!3Ji£4i&ltt]!irJtT£ltS pVL1392 $ # 
(Invitrogen, Carlsbad, CA) . ^££rtfj||j£gttt 3 ^g, S^M^'teff^^ 
DNA(BaculoGold™ ACMNPV DNA, Pharmingen, San Diego, CA) 1 ^g ft 
Lipofection(Gibco-BRL,NY)25 jil, jjpA 1ml ^JfiLrS^^^^S 1 ^, $i& 15 # 
?I$J. 15 ftQ?&m. & l ml(2X10 6 )Sf9 gj&*fflj&;t$T 60mm *§*R*£# 

PfcM 1 S&ffW 15 #tfjg£##£, inAMfJ&# 

ft m tt#&$JI£-4fc. Parafilm &£fi&#&, 27 'C«j§# 4 /jMtf, ffi 

3 A^^S^Mffl¥^#SWaR-ic^(2X10 6 /l ml), JR 1 ml 
flfr^&Sf 1 60mm ffl^ft^m^. in A 3ml J£#$, lOOjil ^B^i^#±7S, feg 1 
<Ntt, £ 2ml t&*£^±£# 1 /hfft, ftig^S, JPAM&ft^ 20 nl 

4% X-gal W 3ml 5-7 ^M&fifeW^itf 1 96 ?L$#fc* 

i§# 3-5 ^, MM±it sf9 &$Lmm<, 

^mSmmmmmn Western ^^^Sjlf^iatf SOS-PAGE fcfc, 

JSftR? 1 Pharmacia ft Multiphor II &ft*#MSM#EPi!l58®*BlJ8| 
±. #$®^«S^£tPfl&*£fBJ 1 /JnB*, WJsT-tfiX hARGHase ftftft^+M 
« 1 'Mtf. TBS «M 5 2 ft, Mg#tt«^5fei»*feiBWftA hARGHase 

Hfcft£-#t#$giS+iI& i 'm, tbs JSifc, *nA3t;ftfi-5$t£$®g§g-£-tf&& 

M&i^&A hARGHase ft Sf9 
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3. AhARGHasegfiBUtfcgMfc 

ffli^&A hARGHase ft Sfg.aj»3EI*W±**l:«jft Sf9 *fflj®, 48 
£&*JHfi. PBS^.^2X10 8 atoA20miaM^(0.5%TritonX-100, 20 
mMNa 3 P0 4 («K$,pH7.8). 500mM NaCl, IraM Na 3 V0< (fttttt) , IraM Pefabloc, l^/ml 
lg&ISffl]»J,^«JgfiSStt^^SaSltt)^M, 12000Xg 20 min 

mmWK, ±7f&^2X10 8 |ft*TOQA2 ml NTA-3gCfllH(Qiagen, Germany), 4 r 

>m i <w. mjsm^ ioo nM His m^mmm*. m 20mM n. ir - - * 

m, 500 mM NaCl, SOtoM a M^#f4t, 

#i£tT SDS-PAGE %actt«ilftMA hARGHase gfitfj^. £ 40kDa 
OT^A hARGHase 

#tA hARGHase trt#fi<Jffe|& 

L&fe'bM&) ARGHase *Q ft^jfetfij 5 ftgMM 6 4>£*#ft A 

hARGHase g&mMVf&J&ftftMB&m, W^ffl SDS-PAGE «JK!**^iSff ^i* , 
^%^^^tfJT, #mqH*mtt%& Freund' s &fflJ?LflS.IR 6-8 ^ Balb/C 
lEKftl ARGHase, ffi 50-100ng/0. 2ml ILttilftgfi , ARGHase SlflJlrt 

Jilt. 14 Freund' s &M%ik$mfttfi&M'm&} ARGHase W 50- 

ioo Mg /o.2mi MfclftSinSjfigE-fc, 3-5 ^Bffl^fi^. £ + , JMM'J&M 

ffiitt. c&ttJft4OT4mm¥tt*>, »tB)Ktt, n 21031. 

2. & {agimftt^l) (|SI±), m 371 K + fifcfrifc. 

sun. 

4. 3t#Mtft«: £3H/&n<g- 10-15 ^g, fls^afi 1 ^, -BL^ne^w 

&£*fflflyftvg£K, E/Sffl A hARGHase gfei&ta^tt^^^, 
(DSEQ ID NO. 1 ffyiSM. 
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(A)-fcK: 50bp 
CB)££i tt« 

(ix)) 5 ?^^^: "SEQ TD TTO. 1 
GAGAGAGAGAGAGAGAGAGAACTAGTCTCGAGTTTTTTTTTTTTTTTTTT 

(2) SEQ ID N0.2 WftJS 
(i)#fl!#ffi: 

(A)-&£ : 13bp 

(ix)#3&JJift: SEQ ID NO. 2 

AATTCGGCAC GA G 13 

(3) SEQ ID NO. 3 ftftl. 

(A)-fc£: 9bp 
<B)*ffli tt» 
(OStti £££ 
(D) £14 
(ii)^-^M: 

SEQ ID NO. 3 
GCCGTGCTC 9 

(4) SEQ ID NO. 4WfI 

(A) -KS: 19bp 

(B) #sa, 
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(ii).^-T^M: SttWB 
(ix). J^JStft: SEQ ID NO. 4 
TAGGGAAACTGTGAGGGCG 19 

(5) SEQ ID NO. SffyftM 

(A)-feS: 21bp 

<B)£ffl, ft&B 
(D)ft#g#J: 
(ix).^J»j$ s SEQ ID NO. 5 

CTGTCCCTTCATCCACACAAC 21 

(6) SEQ ID NO.6 Wfarj& 
(i)tf?!l#fiE: 

(A)-feftr 1582bp 

(Bmm-. mm 

(ix)^JiSJ£: SEQ ID NO. 6 

1 TAGGGAAACT GTGAGGGCGG CACCGGAAGT GGCGAGCAGT CTGCGCGCGG 

51 ATGGCCCAGC GGCGATGGCG GCACGGCAGG TTGGAGGGGC TGGCGCGGCC 

101 GCTCCCTCTC GCGCTTCCGA GGCTGCCTGG CTGGCGCGCT GCTCGGGGAC 

151 TGCGTGGGCT CCTTCTACGA GGCCCACGAC ACCGTCGACC TGACGTCATC 

201 GTGCGTCATG TCCAGAGTCT GGAGCCGGAC CCCGTACTGC CCCGGGAAGT 

251 GAGCGGACAG AAGCCTTTGT ACTACACAGA TGACACAGCC ATGGCCAGGG 

301 CCCTGGTGCA GTCCCTGCTA GCCAAGGAGG CCTTTGACGA GGTGGACATG 

351 GCTCACAGAT. TTGCTCAGGA GTACAAGAAA GACCCTGACA GGGGCTATGG 
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401 TGCTGGAGTA GTCACTGTCT TCAAGAAGCT CCTGAACCCC AAATGTCGCG 

451 ATGTCTTTGA GCCTGCCCGG GCCCAGTTTA ACGGGAAAGG CTCCTATGGC 

501 AATGGAGGTG CCATGCGGGT GGCTGGCATC TCCCTGGCCT ATAGCAGTGT 

551 CCAGGATGTG CAGAAGTTTG CCCGGaCTC GGCCCAGCTG ACACACGCCT 

601 CCTCCCTGGG TTACAATGGC GCCATCCTGC AGGCCCTGGC TGTGCACCTG 

651 GCCITGCAGG .GCGAG1CUC CAGCGAGCAC 1UC1CAA&C AACICCTGGG 

701 CCACATGGAG GATCTGGAGG GTGATGCCCA GTCCGTCTTG GATGCCAGGG 

751 AGTTGGGCAT GGAGGAGCGT CCATACTCCA GCCGCCTGAA GAAGATTGGA 

801 GAGCTTCTAG ACCAGGCATC GGTGACCAGG GAGGAAGTGG TGTCTGAGCT 

851 AGGGAATGGC ATTGCTGCCT TTGAGTCGGT ACCCACCGCC ATCTACTGCT 

901 TCCTACGCTG CATGGAGCCA GACCCTGAGA TCCCTTCTGC CTTCAATAGC 

951 CTCCAAAGGA CTCTCATTTA TTCCATCTCA CTTGGTGGGG ACACAGACAC 

1001 CATTGCCACC ATGGCTGGGG CCATTGCTGG TGCCTACTAT GGGATGGATC 

1051 AGGTGCCAGA GAGCTGGCAG CAAAGCTGTG AAGGCTACGA GGAGACAGAC 

1101 ATCCTGGCCC AAAGCCTGCA CCGTGTCTTC CAGAAGAGTT GATGAGGGCT 

1151 ACAGCTGTTG GGGCTCTGCA GGTCCCCTGG GACACACTAC AGCTCCAATC 

1201 AGAAACCCTG CGCTTCCTTG AGTGTGGCTT CCCACTTTTC CTGCATTGTG 

1251 GAGCTGACTG AGTACACCGG TGAGGCTGGG GTCTCTGCAG GGGAGGTCAC 

1301 TGGAACAGCG AGCAAGGGAC TGGTGCCTCG CTGGTGCTGG GTCTCTGGTT 

1351 TGCTGCAGAG CCGTAGGACA CTCCTGGCTC CTCAGTAGGA CAGACAGACG 

1401 CAGGCGGGTT TATTTTGGAG GGGTACTTGT GGCATTTTCC TGTATTGTCT 

1451 TGGACATGGG ATGTGGGGAG GTGGAAATGA TGAGCAGTAG CATCATTTCT 

1501 CCCTGTTGGG TTTTAGCCAG TTTGCCAGCA AGCGCATCCT AGCAGGGTCC 

1551 CCGAGCAGCA GGTTGTGTGG ATGAAGGGAC AG 

(7)SEQ ID NO. 7ft{tS 

(a)^: 363 &mw. 
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(ix)^^iJS^: SEQ ID NO. 7: 

1 MAQRRWRHGR LEGLARPLPL .ALPRLPGWRA ARGLRGLLLR GPRHRRPDVI 

51 VRHVQSLEPD PVLPREVSGQ KPLYYTDDTA MARALVQSLL AKEAFDEVDM 

101 AHRFAQEYKK DPDRGYGAGV VTVFKKLLNP KCRDVFEPAR AQFNGKGSYG 

151 NGGAMRVAGI SLAYSSVQDV QKFARLSAQL THASSLGYNG AILQALAVHL 

"201 SLQGESSSEH TIWJLLGME ULEGDATJSVl DSRELOEER TTSSRLmG 

251 ELLDQASVTR EEWSELGNG IAAFESVPTA IYCFLRCMEP DPEIPSAFNS 

301 LQRTLIYSIS LGGDTDTIAT MAGAIAGAYY GMDQVPESWQ QSCEGYEETD 

351 ILAQSLHRVF QKS 

30.0% identity in 307 aa overlap, 59.6% similarity in 307 aa overlap 

30 40 50 60 70 80 

h. pep RAARGLRGLLLRGPRHRRPDVIVRHVQSLEPDPVLPREVSGQKPLYYTDDTAMARALVQS 

M I +11! + I + I ++ I I ++ l 

a. pep VGDALGKSVEDITEEEVFEFYGDRIRDFVTPHPSSP — AYGQLPEETSDETTIFRLLLES 

20 30 40 50 60 70 

90 100 110 120 130 140 

h.pep LLAffiAFDEVDMAHRFAQEYKKDPDRGYGAGVVTVFKKLLNPKCRDVFEPARAQFNGKGS 
1+ l+l+l 1+ +1+ + I ++ + | ++ + ||+ I + +1+ +| I 

a. pep LVEKKALDVRDFLNRLMEWYDREEMHRYPDPMLLTAIDLLS RGI-NPST — HGLTS 

80 90 100 110 120 

150 160 170 180 190 200 

h.pep YGNGGAMRVAGISLA-YSSVQDVQKFARLSAQLTHASS-LGYNGAILQALAVHLALQGES 
++ | +| +++ +| | ++++++++ ||| |+ ++ +J| | I I +| I 

a. pep FSVEGILRSVALGLYHYWPELAAEGSKVVSLLTHRSDVISDASAILGALIAHL-VRG^ 
130 HO 150 160 170 180 

21° 220 230 240 250 260 

h. pep SSEHFLKQLLGHMEDLEGDAQSVLDARELGMEERPYSSRLKKIGELLDQASVTREEVVSE 
M ++ I + I I + I + I I + +++ | +++ I I I + I + I +++ 

a. pep YLEDF-REKLRLIETLKDYAK EEK-HKK I LDRV AELL-MES ADLETA INT 

iyu 200 210 220 230 

270 280 290 300 310 320 

h.pep h' ^^^?^^^^y^^^^~f DPEIPSAFNSLQRTLIYS ISLGGDTDT IATMAGA I 

HI' Hl + i l + l II + l 1+ + + + + 1 1 1 1 1 + 1 + ++ 1 1 + 

a. pep LGNGTFAFEAFPLALYIFLSNVENPEEALFQAVNSYGE FGGDTDA I GFL VGAM 

240 250 260 270 280 



h. pep 
a. pep 



330 340 350 360 

AGAYYGMDQVPESWQQSCEGYEETDILAQSLHRVFQKS 

I I I I | + +| +++ |+ ++ ||+ |++| +| + 

LGAYYGEEAIPYHLRENVENSQKLRELAERLYEWEKQVGFSQ 
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290 300 310 320 330 

h. pep: AhARGHaseftjgfiJfJiJ * 

a. pep: Aquifex aeolicus ARGHase gfi^ij (GenPept Accession No. AAC06773) 
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